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Abstract 



A very effective catalyst system for olefin polymeri zation consists of a cocatalyst, preferably an 



aluminoxane, and a metallocene of the formula (I) 



(I) in which, preferably, M1 is Zr, R1 and R2 are 



alkyl or halogen, R3 to R6 are alkyl, -(CR8R9)m~R7-(CR8R9)n- is a chain having one or more members, 
in which R7 can also be a (substituted) hetero atom, and m+n is zero or 1 . The catalyst system leads to 
polymers of variable molecular weight and stereotacticity, depending on the substituents R3 to R6 
chosen, at polymerization temperatures which are relevant in industry. 
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Description 

The present invention relates to a process for the preparation of olefin polymers having a narrow 
molecular weight distribution, variable molecular weight and, in the case of prochiral monomers, a 
variable microstructure of the chain. 

Polyolefins of high molecular weight are of importance in particular for the production of films, sheets or 
hollow articles, such as, for example, pipes or moldings. 

Polyolefins of low molecular weight are of importance for the preparation of additives or lubricants. 

Soluble metallocene compounds based on bis(cyclopentadienyl)zirconium-alkyl or halide in 
combination with oligomeric aluminoxanes are known from the literature. Using these systems, it is 
possible to polymerize ethylene with a good activity and propylene with a moderate activity. 
Polyethylene of narrow molecular weight distribution and average molecular weight is obtained, and the 
polypropylene obtained is atactic and has a very low molecular weight. 

Isotactic polypropylene is prepared with the aid of ethylene-bis(4,5,6,7-tetrahydro-1-indenyl)zirconium 
dichloride together with an aluminoxane in a suspension polymerization (cf. EP-A 185 918). The 
polymer has a narrow molecular weight distribution. A particular disadvantage of this process is, 
however, that only polymers of very low molecular weight can be prepared at polymerization 
temperatures which are of industrial interest. 

A specific preactivation method for the metallocene with an aluminoxane has also been proposed, this 
leading to a considerable increase in the activity of the catalyst system and to a significant 
improvement in the particle morphology of the polymer (cf. DE-OS 37 26 067). 



file://C:¥Windows¥Temporary%20Internet%20Files¥Content.IE5¥ARKQO8Q0¥US5278L. 03/05/28 



(ifl>B*Mtffjr (j p) 02) & m # i*F ^ =$g (a) cu>*mi«ftN»* 

#^3j£7- 188318 

(43)&BIB ¥l£ 7 *p 0995)7 8253 



(5i) intci. 6 i8Bfjffi# m*»Hre fi mvsm^mm 

C0 8F 4/642 MF G 

10/00 



gSHsR IS*«©«7 OL t£ 17 M) 



(21)tHiS#f* 


4$B¥4-226230 


(71)m@A 


590000145 








(22)tttiSB 


¥f£4*f (1992)8^253 




P'fy&tt&lM. 65926 y?>#7Jl 








b - 7 A • V-f >• (#J6&U 


(31)«5fc«L£*#*f 


P 41 28 238:8 


(72)389§# 




(32)ffi5fcB 


1991*? 8 E26B 








H-TV (DE) 




Wyti;i"^h5-t. 63 






(72)|g^# 


n;uy> • d — )V?Z/ 
















x. r\-i>-^7T—h, 5 






(74)«3SA 










AftJCIQR< 



(54) KEMCD^IW *W7-f >#'J-T-«D»teW* 
(57) [S»] 




ICR 8 !* 9 )*, 



tCR B R 9 >, 



(I) 



mm ~(of&m&i*R 3 ~r 6 rosms^^^j; 



^SfcJi^n^JS-^-efcO. R 3 ~R 6 fi7/u3vu 
T?*0. - (CR 8 R 9 ) m -R 7 - (CR 8 R 9 ) „ 



1 

mm&#<omm] 

[»**1J R a -CH=CH-R b 

fc <fc < > aK^^SfcttfliiMS^ 1-14 ro«ffcak* 
ST**>^^4fc«R a JsitJR 0 tt-^rttibasi^-rsi© 

(Di&K, 0 . 5 ~ 1 0 0 bar COiEtSCO t> <b -CiS#&J&"ft; 

I 



(CR 8 R 9 1„ 




(CR 8 R 9 ), 



(2) #B¥7- 1 8 8 3 1 8 

2 

[iW, m 1 ttflJH#*ro»ivb , SgVbifefctiSSvib g 

& 1 ~ 1 0 tf>T/Un=arv'£ x £fcf[fl§ffl8:6~ 1 0 COT V 

mmm^m 6 ~ 1 o cor y -^x* mm 
m.'Wi 2 ~ i o coTsufr-/x,m^ mMw=m. 7 ~ 4 0 co 

10 Sfcfi^ny^^T-fet), 

R 3 *5£tfR 4 liavSc^C-Ct^oTVTt 

1-10 ©r^/P*, Smm!-®. 6 ~ 1 0 co~T ]) /L- 
S*7t{i-NR 2 10 , -SR 10 , -OS iR 3 10 , ~S 
i R 3 10 *fcli-PR 2 10 S-e&9, ^rro^R 10 {^NCt 

R 5 SJitfR 6 fi^ > CT-tS&o TV v-c 
R 3 JoitfR 4 t-oV^TBB«Ufc«*^*L^L-CiS(ra 
20 WlCTK^^-T' <b <fc < . 
R 7 f± 
Ut2] 



R 11 

M 2 - 
R 12 



R 11 
c - 
R 12 



R 11 
M 2 - 
R 12 



R 11 
M 2 - 



R 11 
M 2 - 
R 12 



- - (CR. 



Li 2 



13, 



- 0 



= BR 11 > =A1R U , -Ge - s -Sn- -O-. 
-S-. =SO, =S0 2 . =NR n , = CCX =PR 
1]L *fcte=P (O) R^-efcO. ^rcoBRR 11 , R 12 i^ct 
t5R 13 ^Sv^[^C"t?^S?ioTV>Tt><i:<> 

^ ^n^jJK^ ^Jg^HS 1 - 1 0 /UdfvUg. 
6-1 0<OT!)— mmW^Wce^l 0W7/^n 

r y jRjMfiffift 1-10 gdt/i^ * v-*. 

2-10 QTTjVr -/US. KSf J^-lP^: 40 

7-40 ^t/i^/ut y — 

T*>£<, *fcttR u *fcttR 12 l±R 8 IfcfcteR 9 
rt>J:<, 

R 8 :Jo££FR 9 ^Sl/MCf^CT^^7ioTV>rtct<, 
R^t-oV^ie^L/iijS^^rL-tL-Cni^it^n^S 50 



R 11 
* 12 



0 - 



m+nf^O. l^fcii2"rfc6o ) X*m£tl%lk£ 

[If!*® 2] stlf. M 1 ttZrtfcU, R 1 *5<tt5 
R 2 {iSv^^lHC-Cfc^oTv^rt>J:<, 
fcfjde§gM^-Cfcf9. R 3 *?cfctFR 4 ttSvMcl^DTt' 

^y/o tr/K n-^/K ^y^f/K IRH:/^* 

9. R 7 tt 

[ft; 3] 

_C- i^- -3. -Si- 
IIB*«3] *U*. a&SR 1 irR 2 % R 3 t 



(3) 



^¥7 - 1 8 8 3 1 8 



R 4 % f LTR 5 t R 6 ^^t%<Dig&t>mCr-hZ>m 
#m 1 4 fctt 2 (cEfcom 

^yUixy/U-bf^- (1- (2-^^-4 -J^yW 
>-7^-yk) ) vvl^^^A-v^ uys( h\ r a c-v? 

n t7i~< ~/u) ) v*/^ ^^-y>?D7>(h; r 
ac-^f;^>y^-^- (1- (2-^^-4 
-fZy'fM^r-/^) ) ^/^^A-v^n^^f 
h\ rac-^f/l--7x^;k>!l/^ (1- (2- 
y ^/l— 4 — fyT'D tVl~r Vy^/l") ) -S^a^ 



AJ - O - - 



R 1 * 
AT — 



10 



A-v^n^K\ r a c-'y7f^>!i^-^- 
( 1 - (2 -o^/P- 4 — y i/=?-jv) ) 

(1- (2, 4-^y^/U-<>'T r — /W) ) 
i*-v^u^ KSfcttr a c - v?y ^/Uv' V ^ tf X - 

(1- (2-^^-4-^/1^ >^n/U) ) -vVu 
ra^^A-^^/U-e&Stft*^ 1-3 (D^-ftlt^ — Z> 

Ut4] 



(II) 



SfflSmR 1 — 6 (DT/U^f/^ *fc*JD5W* 6 - 1 8 <DT 
y -/uS^fc^TKm^T-fe 9 ^ LT p tt 2 - 5 0 (OS 

1 

Ut5] 



l 

O Al 



(HI) 



p + 2 



l - 5 co i vf ^ — d\^SM<o^& 
[!S*3S 7] 5£lcoy*ni?:/ $:a^^Ti£ffli" £ 

[0 0 0 1] 

[0002] 

[0003] fi^*co*jj^u7^^iaaio%*fctt 

«»»Jco»S«c:i:or*B-C*>S. XSfcK. tr*- (v- 
^ n^O-^v^^^/P) -S^/Pa^^ix— T/U^r/uSfctt 

^-y rf^— (OT/u^y ^^^ti^^T^^fiTi/^ 
« 0 ^(O^^fflV^T, ^^^>*a»?WSttfcT*LT 



30 



40 



50 



v^^fi^^ci:O^P^^^ : -fi^o^y 
[0004] r^y^^^^^-^iiyntvyit m 

^U^tT^- (4, 5, 6, 7-fh7tKo-l-^ 
yf^ /^) -^3n^A-^D7-< Kt7/K/^r 

tue^mis 5, 9 1 8#nmF»HB) . r^y^ 

[0 0 0 5] y ^DirVCOT/U^y^^(0#SiJ^ 

(hV^WffHUR^HMBs, 7 2 6, 06 7f 
[0006] ^=.^i^> — tr^ — < jv-/^y~ 

-^o'^^KfcWif^-^- (4, 5, 6, 
7 -f h 7 t Kn - 1 yf^/U) -^7^ ^A-v? 

? a^^r K^^^y^/u-r/i-^y^vSrSSIfc-r^tt 

ntr^^SrSafi^ioTRift-eta CJ. Am. C 
hem. Soc. 109 (1 98 7) , 6 544# 

KB] o L^Lft»6nJttiam^H^t>i"e 

[0007] mmzwTianmt* mmt lt, -oo 

^SKKM£^-<D^y ;/ ^CTtt 2 -^T/U^r/U- 
4f:(i7y^I^o, yy -y^fc^y ^Dir^ftfe 

9 1/8 9 2 5tc!£f££tvrv^ 0 



(4) 

5 

10 0 0 8] 

r 

- > 1 0 0 0 Mm (7)^ffiJMCD7tfy^—m^(Dl&M$: 20 
[0 0 0 9] 

[0 0 10] fi£oT#5B91f±. 
R a -CH = CH-R b 

t> £ < , T^IS^SfclASatB?* 1-14 (0«ft7K* 30 
(7^ag % 0 . 5 — 1 0 0 bar COEE^CO fe i TiS^&JR{b 



R 11 
R 12 


R 11 R 11 

- A 2 - A 2 - 
A 12 i« 


R 11 

, - A 2 

R ^ 2 




R 11 




c - , 

R 12 


- o - A 2 - . 

R 12 




= A 1 R 


-Ge- 


S n 



-o-, -s-, =sa =so 2 , =NR U , = 

CO. = PR ll *fcf±=P (O) R 11 ^^, ^(DmR 
m$m^H& 6 - 1 0 <7>T y — /US, #£1 IK^Hft 6-10 50 



flHSW 7-188318 

6 

i 



[00 11] 

Mb 6] 




(I) 



[0012] gs?k m 1 nmm»m<omiyb % gm^ 
tcamvib m<D&mxhy. r 1 *>j;u<r 2 hei^kibi 
£,xi>mt£ox^xh£<. **uhf\ mmm+mi- 
i o (DT/u^m, m.mwj=m. 1-10 w/^^rv' 

10<DTV ism, tfWMHF* 2 — 10 (DTjU^r 

ft*W^»7-4 0(O7y-;i/7;i/*y^ 
*JSf* 7-40 cor >v*>v7 y — /l-S, j^WfC^C 8 
— 4 ocory— /ur/i^^^^^fc^^n^vi^^-efc 

9, r 3 ^^u^r 4 nsvMci^c-ets^oTv^rtxt: 

^ l — l o W7;^;i* jK^MT^c 6 — l o cor y 
-^*fc^-NR 2 10 . -SR 10 , -OS iR 3 10 , 
-S i R 3 10 ^^fi-PR 2 10 KT*&«9, ^C0^R 10 f± 

6 f±SV^^CT^S*oTV^Tt>J;<, R 3 *5<fctfR 

Tt><t<. R 7 tt 
[0 0 13] 
[ft 7] 

<CR I 3 ) -,-0-M 2 -0- 
^ 2 



(D7y^n7y-;^ KXS^l-lOOT;^^ 
MM2-l0^7;^;uS, «*I!SmR 
7 — 4 o cor y — jvt ^MW^Sl 8 — 4 o 
t y — /uT/u^r^yuSifc^^is^HS: 7 — 40 cdtvu 
^r/UT y — /ug-cfc £ £ v£ ft ti R 1 1 1 R fc tt R 1 1 1 
R 13 ir tt**b^*v€:*t b SW^ t Hfel^o T 

S«LTfci:<> SfcliR ll SfcttR l2 liR 8 *fc 



7 

Tt«fc<, R 1 Mcov vrf£& LfcSc*^ U ^ LTm4o 
£U J nl4av>tc|HC-C*l>^o-CV^'bJ;<. 0, 1* 

[0 0 15] T;u*/umttmmfte>^tc\-i&ftpft^ 

[ooi6] *mmnji^ ±m^mx'M^tt^v 

[0 0 17] 
lit 8] 




20 



(I) 



[0 0 18] -r^^iX-S^^n-fe^i^^-S. 5tl <f\ 
M 1 t±j^^#*<73^IVb , ^Vb4fc!imVIb i£W&Jg-t- 30 

fcli^y^ry, 1ffCv?/P3-!>^ ^y^J^-k. 



R 11 


K 11 R 11 


R 11 




- M 2 - M 2 - 


. - A 2 


R 12 


R 12 il2 


R 12 


R 11 


R 11 




1 

c - , 


- O - M 2 - t 






R 12 




=A 1 R 


-Ge- 


- S n 



-O-, =SO. = S0 2 . =NR U , = 

CO. =PR 11 47hfi=P (O) R 11 "?*?), ^ErOBSR 
*\ R^ctt^R^^SV^RCT^^oTV^Tt «t 

^y^ mMB^H&l — l oco^yu^-nryu^r/^ if 
^L<iiCF 3 & «#W^6~1 o^ry-A*. 
#*b<J49»J)R J F«6'-8eory-/i-S, tfSWUHHR 50 



- 1 8 8 3 1 8 

8 

[0 0 19] R 1 ^il^R 2 ttSUSOHCTfeftftoT 
. L < H^BHHSfc 1-3 «*JK 

fii-io coTyu^ * v-as. \±mmu=m 1 

jK*JS j m7~4 0. ^:7-10(O7y- 
^Tyu*/H^ ^Mft7-4 0, ^7-12^7 

cor y— /uTy^^/^S^fcfi^^oy^^ ScfctfcSf 

[0 0 2 0] R 3 i*K^\cmKX~i>mt£oX 

v>tt)i<, ^ny^ ftidfflwsFK jbwsff-* 

i-io (07;^s % *»^*»?* 1 - 4 ©tvu* 
;\»m. smwj=m 6 - 1 0 <dt y — yus. m^e-sco 

T V— A-S±fcfi-NR 2 10 , -*SR 10 , -OS 

i 3 10 . -s i 3 10 *7t(i-PR 2 10 mxhv, zom 

1-10 coTy^y^, ff * L < fi^aiJS'HSc l ~ 3 o 
T y^yu-S, ^fcti^SSiK^H&c 6 — 10 ^7 y —^m, 
6 — 8 <DT y — yug*Trfe£o 
[00 2 1] R 5 ^JztfR 6 teSVS^ Wtftftot 
vvrfc«fc<, jf*L<fil^C-e&t). R 5 *S£t5R 6 tt 
7K*M^fcoT^<tv^i:V^5*^*coti:T-R 3 *5J:tF 
R 4 fcoV^»ftb*:*i*S:*^ao R 5 *s£TIR 6 14 

*9vK #^^^yi-*5J:TJ^^y^fc^o 

[00 2 2] R 7 tt 
[0 0 2 3] 
[ft 9] 

a 11 

(CR, }3 5 -.-0-M 2 -O- 
R 12 



6 — l 007/^07 y — y^s $f^L< ti^o-^^yw 

ttW^W^HR 2 - 4 fa Ty^rvi-g. ^SWBFHS 7-4 
0 cor y — yur yu^yu«. ff^ b < ^*JK"HR 7—1 
o <D7 y — yur /u^yuS. tfBltW^ 8-40cory — 

yU7VHr=/l^ »4L<H^IS^8-1 2C7)Ty 
-yuTyU^r^y^S^fc^^^7-4 0^)7;^ 



(6) 



- 1 8 8 3 1 8 



9 

r y -yi-g, u^l u < t^mmm^ 7-12 (07/^^ 
r y -yu*-c*>a^*fcttR 11 fc R 12 ^^iir 11 1 r 13 

J^LTfcJ:<, Sfctt. R^STcteR^JiR 8 *fctt 
R 9 t^ti^ib^t^^t-^I^TS 

[0 0 2 5 ] M 2 y/Uv^^A^/cfm «M£ 

3SK4fctty/^=?^"C*>5 0 R 7 li=CR ll R 12 , 
= SiR 11 R 12 > = GeR 11 R 12 . -O-. -S-, = 

SO, =PR 11 ^fcfi=P (O) R^-efca^a^ijt? 




[0 0 2 9] 




10 



30 



[0 0 3 0] [SSFK M 1 ttZ rTfe^ R 1 *5J:I/R 
2 tt^^SSfcttifiSUW^-efc?) ; R 3 *5£tfR 4 tt 

9 ; R 5 tJiVR 6 tty^/U-Sfcfi^i^l^T?*)?, R 
8 N R 9 N R 10 ^oJ:t5R 12 ^5_blECOlr^^^^ 0 ] -C 
H a R e »HR C Li 

H 2 R 1 +^-Li HHR 1 Li 



40 



10 



[0 0 2 6] R 8 *$J;tfR 9 fi2VMCiaC-Ct**or 

|^m^otV>Tfc<t<, 0. l*fcj±2.ac^ 
0*fclil-C*)9. m + nf^O. l^/di2, £fcfC0£ 

[0 0 2 7] «oT, #}-^tJ^y ^nir^li^A, B 

[0 0 2 8] 
Utl 0] 




»*A^tt#:<^«ll8"C*Bft-e# a G La*L*# b y * 
n-fe^o* y Sites r<^fc^ft*lcfi^ffitt*'fr 

jsst-) m*<b&m<nmxmmmx$> s aw- 1 « 

[00 3 2] ftfl^#<O^I*bKBfli LT^Tfc 



X- (CR 8 R 9 ). — R 7 — (OPR"). -X 



2 y^-L 1 



HR C - (CR 8 R s ) to -R 7 - (CR B R 9 ). -R d H 



M 1 C 1 < 



L i R c - (CR a R* )e -R 7 - (CR 8 R B ), -R d Li 



[00 3 3] 



Utl 2] 



(7) 



#ffl¥7- 18 8 3 18 



11 



(R 8 R'C)„ - R" 



R'Li. 



(R»R"C)„ - R c 



R M 



JL./ 

[00 34] (X= Cl % Bi\ I % 0- h £*7l"X) 
[0 0 3 5] 



Utl 3] 



20 




HjR 0 - 



[0 0 3 6] »jfi*^snBb&^6>^3i-e*>s ; fiP^>. Jo 

urnal of Organometallic Chem. 288 ( 1 9 8 5) s % 

6 3-6 71, 3 — ns//^WFffl»^HI»0, 3 2 0, 

7 6 2 ^mm» «t ^*»i#ffi Q 

[00 3 7] ta^Si: LTfflV>fc2, 4 

a ) mfc<Dmj&7&C7jk L,±mm^& ( S y n t h e 
sis, 198 5. 105 8) X&Ztr YTsl^fM K£r 

[0 0 3 81 I^hWt Kt^n^^xy 

3 0 



(3,4) 



30 



40 



12 

R 7 M 
(RtfC),, - R a 



[0 0 3 9] «yU<Oft-&*^4tt»t LTffiffl^# 3 Q C 

mxsz>m\ttT/u# y ^jR-*5±t5T/u* y ±m&m 
M^^hv^^-^^y^—h, -thy 

h\ sfci±7 5^*)So -j-hy^A-^y^- 
K #y !>A-»H^y7— h*5«tt57Ktt^y ^ 

[0040] fflV^«^Sr^tPi±S^t^^^itiiX£ 

:&m<D*Sl'tttel : (1 — 1- 5) : (2~ 
3) s #Kll : 1. 1:2. 5 "CfcScO^jf* 

[0 0 4 1] ©51*11-4 0^1 0 ot:. #(C10t 
~ 2 5WWefc5c SJE£a«ni2RKia2: lt 10^- 
10 0 B$fW, 1 fl*EI~~ 3 0 ^(DWT^IET^ So 

[0 0 4 2] A-\%X^JW^nt^l/=r^%:A-\sL 

oTfcffcbfct&lC (Organic Synthesi 
s. Coll. Vol. V, 1 9 7 3, »64 7I) , 

[0 0 4 3] 2, 4-g^^VMfiZlSfe^Sffi^ 
[0044] 

[{bi4] 



,13,4) 




(8) 



13 

[0045] b ) m<D^m^^^^T(D^m 

p^ytt^, $M (J. Org. Chem. 19 5 
8, 2 3. 1 4 3 7) ^ib^^fti:^^fe{-J: 

[0 0 4 6] laffl^^CiZoT^^X/U^tlTK^il 




|5,6>/ C °2* 



CH 2 X 



.5^ 



#B3^P7 - 1 8 8 3 1 8 



14 



[0 0 4 7] h><om^Xtm< 

tk^^^2, 4-^g^r>7 ;r >^^fc/c^-ro 

[0 0 4 8] 

[fti 5] 



co 2 fc 




|3,4> R(&.« 




<S,€> 




(3.4) 



[0049] ^micfe^x{&m£tiz>®3mm-±. mi 

[0 0 5 0] 



Al- 0 



Ai — O AJ 



(5,6) 



Uki 6] 




[0051] R 14 fisv>{c^ii:-et^o'rv> 

Xi>£< > KiE^ 1 - 6 C7>7VU*/i^ ^*J^T-m 
6~1 8 <DT V -^m^^mW^Xh 9 LT p \£ 
2 — 5 0. 3*f-l 0~3 5<Dm8frXfo%o ] X-m£flZ 

[0 0 5 2] 

Utl7] 30 



l 

O AI • 



L 



(III) 



p + 2 



[0 0 5 3] [StfU R 14 *5 J: t5 p te±|E^S*£^nT 

'So 

[0 0 5 4] gR^W^^^l, ^^/^tTK^K 

$f*L<. 7K*M^*fcf^y^/Mi0. 0 1-4 0 
% ^i^frS-r^^^^fiJT^a (*R 14 ^) 0 
[0 0 5 5] 7;u*y*^>'te4±&<DXm\z£^X&* 

AtK!) \^-mi\^mi\yt^y^ 

fcli^L/^ mtf*£ H e H 7k) i^&tt^J (^(Ixitf h 
SR^^^oryp^y^i^^^M^-r^^fi, riS 



40 



50 



CT^ftofcT/l^ ~ ^A- h y T/U^r/U (A1R 3 +A 
1R' 3 )^ 3rM^m^{^#LT, tK£®&£^3 
(S.Pasynkiewicz, Polyhedron 9 (1990) 429 jroXUB 

fig] o 

[00 5 6] 7JV* J ^^Il&^mil (DiEmteffi^ 
[0 0 5 7] ^^nir^^S^S^{C^oV>T{iffl-r6W 

mimrtz>^t&x$z> 0 -<D-ttK a^ss^L 

[0058] M#^m^^^^fii^{t:^®^^T 
^SS-T^o y^n-tvii, ^s^{b**^i-T/w^y 

[0059] W^r/P; y ^D-xom&iW) 1 

0 ^ ^ n -t y f CMTUfflt ^ : t ^ 0 u 
friste&h imo 1 cor/u^y^f^v^fct) 1 0- 4 — 1 

mo 10*T^ffl-r^^W*LU\ ^iiStt^^fi 
5^6 0*1 W:5-6 0»m ^f^ttfbfi 

-78-ioou at-o—7 o'c^asT-njg-r^o 
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[00 6 0] ^^nir^ttiHiBa^LTfc^fcttaff^ 

igfflLTfcctv^ =mn&<Dma^ m^-vm^*^ 
[0061] jg^sffi^tt^^iii/y ^/k 

y^XT^^^CRx NH 4 - X BR' 4, Rx PH 4 -x B 
R* 4x R 3 CBR'^fcHBR'a <Dik&h&&f2>& 

0 tor /^^SfcJARSKIR^ 6 - 1 8 <z>T y 
T**>9. o^SRtt-en^^^^SlS^i: — 

1 8 cor y — /u"C*>So 

[0 0 6 2] UCRfttf^ ^ntVK r^Vl^fctt 

y v^/K ^v-y/u*fctth^^T&S (3 — u^/n 
WffPWJH^B8»2 7 7,00 I*l»2 7 7, 

0 0 4»»^I4 2 6, 6 3 8#nm$ 
HH) o 

[0063] ±w.(D^mm&^^w&^te, mm<D 

»«fc«BW*«>3Wf*U^ GfettMvniMi) o 
[0 0 6 4] JSflUi L"t\ /M^BtftKto&i^tfeo.* 

v>^> ( u *&tttmt ) o w-sw«K4fctt*^b 

Jft&Hl»4 2 7, 6 9 7#91»B»#flB) 0 
[0 0 6 5] ^'l-^^>' c P^^WEi-6fi4^^<^ 

a i e 1 3 &m^xmmtz>v>&^ix~3bz>o ^<Dmm 

[006 6] m**fcl4*K^»a»«>«K. 
-«*fcl4*«PllrC- 6 0-2 0 0U $f^b<fi3 

o—8 o^^isjE-eiasi-So it R a -ch=ch- 
cosot, R a 4o<tt^R b fisvsci^CTt^^o-c^r 
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fc <fc < . TKSRM^P^fcfiftSRIS^ 1^14 G0Tyu3vu 
STfcio L^Lfe^R 53 :fcJ;U*R b li-tixb 

X>\ 1— ^*-fc>\ 4— P<^yU— l-^^f 1 ^. 1 - 

^ >\ / y /u^/u-f vris 

[006 7] **4:^HBW«9Mfc L 

10 t»t-5o l^^HO. 5-100bartfc 

a. ma:mmm^mzth^5-e a b a r otjee^ 

[0 0 6 8] rcoa-^-cte. y^u-feV'te, ldm 3 ^ 

*»]*>avMii am 3 coRrtasawafcfj^^feKfcia 

LT l 0" 3 - l o- 8 ^K 1 o~ 4 - l 0" 7; e;w8 
«"Cttffl^So tvp* y =*U-^tt, l d m 3 <D»#J&5 

VM41 dm 3 (7)®SS&^ffi^fcfJ 1 0" 5 -l O-^/K 

ftjci o- 4 -i o-^/wmj&x-mm-tZa ±tzom(D 

[006 9] .K^S««a**fctt»tt«*i ttSfi 

D^f-v^if&fta- :se^ ^fvy>-e»*fcf±* 

30 a 0 

[0 0 7 0] fcL^ffig^JSrfflv^S^^d ^e/v 
[00 7 1] *«Mco*ffi-eH:, IBftLfcy ^ n-fer^ft 

j^3SsjjSWfcli*^»Ta 3 0—8 ox:<DMJ&wm\z 
vcoKtt^^co 2 -is J:TJ^4 -tt<omfe»sa[SlcW? 

[0 0 7 2] 

I ^jfe^s] sxT<D$mmzx*&m z^mmicwm-t 

VN=*tS^ (cm 3 /%) 
50 M w =It¥iS^I (g/mol) ; tf/W<—* yi/ 



( 
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M w /Mn =^T-ft5^ti ; 5 y >3 ^ • * o 

«US=DSCTH3ebfciK^ (2 0t/^ft«-/ft 

^y^ifi&ttl = mm+1/2 mr) 

mmmm = 13 C-NMR-^^ h/UiC^tt'ST'f y * 

y^^y^—tT^rB; (%) 

B D =#y-r-««a (g/cm 3 ) 
d 50 (D^m^ (Mm.) 

MF I (230/5) =y;Uh7D-^>'f?'^ (D 
INS 3, 7 3 5(Ct£oT$iJS ; g/l 0#) 
jUSga-Cttfflf 5 ^ » p g ^gg>frgc : 
I . y ^Pir:xA : rac-^f/^>!i/^ U 
- ( 2 - y ^/u- 4 — in^yM' l^y-^M } 

I. 1. (a2) 
20. 7g (181. 7mmol) (D4-t^y^7 P n 
Tyi^'b K (a K ^ fc°^/U- y o ?4 FbTl)/i— 
trv*74 Ki*>&*Bft ; Synthesis. (198 
5) 1 0 5 8#HB) lOml©**^?/-^* 
(SULt5mlWi*^?/-Mn3. 2g (19 
9mm o 1 ) CD^n^^^^^^ft?Lyc^K^ 
^Tt^SSftrrSo rcojg^^r. 10 0ml £>4&tM * 
y — lg (4 54mmol) (D;*7 y £ A-^H:/ 

^-9— h£^bfc^tcot:-e3 5^iottt 

~ 4 IKHH*: LT^aTJE^ 2 H£IH1I# Lfcflfcfc:* «t,* 

u saw- h y i? Atiai iyraK«*o«f- 

h^^— feSi^c 11. lg (43%) CTM^r 5 
ya2 (2*D:rffl*&»tt:#3 : 2) i^*"^/* 
^U>—y n^-* K (20:1-10: 1) ^rfflV^T^ 

I. 2. 4-^-2-^^;^ (a3) 
33. 9g (2 35mmo 1) JirV (a 

2) Sr. 14 1 m 1 ^tg^ (9 8-1 0 0% fiS) i 3 
3ml (3 4 Ommo 1 ) <73H 2 0 2 (3 5% ^® £ 

^MJ±T^ii^J^£^$r^< Q 9 00mKD2NS® 

*i lts»^«h-6o *^«rfs*n«tt-j- h y ^ A 

hy ^T«Utti^^o 2 2. 4g 
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(59%) <7Xk&&}3 afr&&(Dmfch bT#^*x5a 
I . 3 . 2 - 7< ^/U— 4 y 7^ (a 4) 

1 4 Og (4 2 Ommo 1) CO 3M^-T/H4^ ^/l^ 
m^-»Sffi^-2 2. 4g (14 Ommo 
1) (Da3^500ml 0>S*e^vU3>- r/M^L/c 
m&\zmmx~A r #ffl^T- 1 ^raicSoT^JjPi-So & 
v >-C r OJS^ife &M&XWfc b tt* & 3Efc 2 
U tLTl^fiT*15«I#tS 0 ^(Om&tfo* 

hc i r^ffi-b^7K^±^a#\ ^ttx-f/^i 
io hj«b»*-So ttw«s:aaH- h y »>^"e*a»bfcaj^ 

«^JS:«*i-*o aHFTSllfi^ffltt* (2 0. 3g ) 
£8 0 0m 1 ^tfrfflfiSC^ h/^VteWfl* 2. 2g 
(11. 5mmol) Op-h;^y^M>flti*ft 

SK5S«BS-rs 0 mmvo&e 2 o g <7»y #y/u6 o-ey 

h>/^^>f— ^QfS-T^o 5. 5g (2 5%) <7M V 
rVa4 (fflrltfeOfflWft) ^tV/^fl/^P 
K2 0 : lt«ain?#fco *ffiffl^»fa 314 
20 ^^f-^V/^^y^Tir-x— h (9:1) XTtEMrTS r <h 

I . 4. v^y^yuv-y/utf^ ( 2-7<9vl"-4 —^f- 
y^-V) (a 5) 

^•9-^n-^/uy^!>^Sr»Wbfc2'. 5MjgS 
14ml (34. 8mmol) 5. 5g (3 4. 8 
mmol) (Oa 4 & 3 0m 1 <T)"r h9t Kn75yfcl6 
fc? bfc^tCA r ftifiat'Ott^o < «9 g^TO U 

CDBffg^^S*^ 2. 2g (17. 4mmo 1) C7} 
30 ^f/^nn^^l 5m 1 (73^ h^t Kn77 

6^Sfe«:2 0 0g Wv'!)*y;Wovh^77>f- 
^S-T^o 2. 0g <7?*ffiffl^ai«^«a 4(l^f->' 
/JJ-U^fn?^ K (20 : 1 — 1 0 : 1) T't^l- 
^{±i^n5o ^tUcm^X3. lg ^fela5 (Si 
^rSmt LT4 8% . SJ6U^RlS*^S:»»t LT7 

40 5% <dw&) tmm&frZa ^<oi\&m^m&<Dm£ 

%Qh^XmhthZ> (2m<Dm&&3 : 1) o 
I. 5. rac-^W9^-W {1- (2- 
y ^/l— - 4 y 4 1/=t=-)V) } -is/ls^ — V A- iP 

^n^F (A) 

^^^^•y^7uy^^A§r^L7h2. 5M»10 
ml (2 5 mmol) Sr. 3 0ml^f^-r^ 
IC3. lg (8. 3mmol) (D&t&f- * a 5 L 

50 rcOja**S:«iibaif Lfcftfc, 1 0ml (D— ^-ir*^ 
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^(nm&fy&G 37 V y h^ili"5o tiM®)* 2 0m 

Sr. 30ml^^f^n7>fhri. 8g (7. 7 
2mmo 1) COvVu^ ^A-^ >?^n?/f 

& 1 - 2 ^CIot^CM L^r LT, fflf 3 0 

£#>-:/Ti^L^bTS#KC6 0 m 1 ^^-^Tift 
^-T^o ftV^^feSr^SBTfl 8 0 m 1 ^ h/^^"C 

^5/3 ^tt*8iDLfc*<7?y y®Sr**LTV^S 0 1. 7 
8g (4 3%) <7>{t^A^^^^tt6o ^ir^f* 
CO 1 H — NMR (CDC 1 3 ) : 6. 8 5—7. 5 5 
(m, 6, 3S*fcH) ; 6. 8 0 (s, 2, 0-H) , 
2. 72 (q, 4. CH 2 ) * 2. 20 (s, 6. CH 
3 ) ; 1. 30 (t, 6. CH 3 ) ;1. 27 (s, 
6, S i -CH 3 ) 

J V%kL<D 1 H — NMR (CDC1 3 ) : 6. 6 — 7. 6 
(m, 6. ^#^H) ; 6. 6 8 (s, 2, 0-H) , 
2. 7 (q, 4, CH 2 ) , 2. 4 8 (s, 6. C 
H 3 ) ; 1. 13—1. 43 (m, 12, Et-C 
H 3 , S i - C H 3 ) o 

II. ^^Pi?yB : r a c - i?*7*fl'isV JV— hr* 
{ 1 ~ ( 2 - ^ f /l^- 4 y / n t°;K >7^/^ } 

II. 1 4-^yynt 9 yfy (b2) 
5-y^-4-^y*7 p nryi^xt: K (bl) 

«riti9 a 1 iiaflHcSBftr* (I. 1. # 

88) 0 4 5. 6g (3 5 6mmo 1 ) COb 1 ^tv"^ 

#^A-^n^ h^7 7^-T*»fe(OW^Ltl 
9. 6g (3 5%) ^V7^b2 (2ffl(Di:a^S 

11. 2. 4-^ y^ntr/u-2-^^y >- (b3) 

3 3. 8g (2 1 3mm o 1) (TXb&ttb 2£r^ffcL^r 

Lt»^r, I. 2eo«ftWiia«l»J^Ki— 

S-T6 0 2 2. 6g (6 1%) (Daisys yb3^fff 

11. 3. 2-^^-4 y^otvu-o-^ (b 

4) 

11. lg (6 3. 8mmol) (7M ^ b 3 

i. 3 cota^ t mm\z 2 . ssiw^f/u-T^v/!? 
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*fcH»te2 5#Siafr*-So ^-7h^77^WT 
,ife^»ttt3. 9g (3 6« ) ^yf>'b4 

II. 4. ^^/Uv-y/U-tf";*- (2-^/^-4- 
^ y^n fcVM' ^x^) ( b 5 ) 

3. 9g (22. 7mmol) ^yrVb4^f 

10 — #yirt\ oi 4 4g ^)*fSffl-f yfv(Oii:3. o g 

(04*»b 5 35«Stfe(Ott«ft (Wife!*) tLTf^tl 
6 0 ifc*ttS i fcBBUT»±6 5% -e*LTSiSL*iaH8 

LT 7 3% "C*>5o 
II. 5. rac-^f/k>!J;l/-^ {1- (2- 
7f^~4-^y^ P nrtVU-r^r r -/l-) } -^^!) 
A-^D7^f K (B) 

3. Og (D&Sfrfth S&Sfcfo hy{tttLT2 0m 

A £ I . 5 0>tWI h Wm^gJ& &1t%o mU&V0$:4 0 
20 m 1 co— ^ if >Xm? Lfc^lC , ^fe^^T* 12 0 

5^&tf^x~<DmET{zmmtim~rz>a 1. 7 g (4 

6%) W^U3y-fe>^Sfe«&5|cfcbT#?>^o 

^ir ^{*CO X H-NMR (CDC1 3 ) :6. 7 — 7. 
5 (m, 6, ^#©=H) ; 6. 8 5 (s, 2. &- 
30 H) , 3. 0 (m, 2. i-Pr-CH) , 2. 2 3 
(s, 6, CH 3 ) ; 1. 17-1. 37 (d. 12, 
i-Pr- CH 3 ) ; 1 . 27 (s N 6, Si-C 
H 3 ) 

y^CO iH-NMR (CD C 1 3 ) : 6. 5—7. 5 
(m, 6, ^#J£H) ;6. 75 (s, 2, 0-H) , 
3. 0 (m, 2, i-Pr-CH) , 2. 48 (s. 
6, CH 3 ) ; 1. 10—1. 45 (m, 18, i -P 
r-CH 3 s S i -CH 3 ) o 

III . p< g ti-tl/C : r a c - i?* ^A->y /U— tf^ 
40 { 1 - (2-7< ^/U- 4 -BZ^f/^ ^^'^yl-) } - 

II. 1 4 -^£7'f/K ( c 2 ) 

5, 5-^f^-4-t^y*/n7;l^tK (c 

1) £rfcV<n^;u-^ ay^ K£T y/u^n^^ K£Sr 

SJt*** r£iCct^al£ EI«^»ifrt*S ( I . 1 . 

#fi?>) o 4 1 g (19 5 mm o 1 ) CO c 1 £rv^ o^>- 

50 7-{-T^fe(Offl**tLT3. 2g (10%) CO-Y ^ 



(1 2) 
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HI . 2 . (c3) 
8. 5g (49. 4mmol) Wft^c2S:8ftW 
bT£^#>£r. I. 2<OBiWi:IBl«»C*i:— 

s-rso RjEBwntt*a-e4«fflit > *)4. 2. 8g (3 
0%) <T>4i/ifj isc ztm&<o&&<nwmx^hti 

So 

III 



22 



3. 2 ~ 4 -SIH^/M' ^-^X (c 



4) 

3. 6g (l9mmol) ^y^yc3?:3. 0^ 

(om&m* i . 3 <dbw3 t iimai^#k3i-So 

CTHTL 2g (3 3%) ^yfVc4^^ft 

(9:1) TIhW^TS:: ir^T^So 
III . 4 . ^ fyuv' li jv- - (2-^^-4- 
SZ/fy^Vry) (b 5) 

1. 2g (6. 4mmo 1) ^^04!:^^ 

&£XfmMX*3 0-CfoSo i/7A-^D-7h^77^- 
0. 4 8g ^tffl^yfVc4(Oii:o. 4 

og (Dgj&voc 5tm&<vto#;%) m&m tLti^ 

;frSo i&^teS i ^LTfi2 9% T^bTS&Ucfij 
^fc4^SftLT49% XfcSo 
III . 5 . rac-^f/^D^-^ {1- (2- 
y^-4-^H^/^^'-/l-) } -vvl^^A 
-v^n^-f K (C) 

^^rf y 1^ n - ^ y f A L/c 2 . 5MgS 

m&0. 74ml (1. 86mmol) £\ QmliO^ 
m^/^— ^/^cfi-eo. 4 0g (0. 9 3mmol) CO 
BMM^ c5CAr #fflm"e^JlD-t"So ^ COm&Sfo&fe 

EETi-^b^bT5m 1 <Dp<^U>^u^4 Kid 2 2 
5mg (0. 9 6mmo 1) c^Mft^^^^Alrl 
S^itrfc^^^ffl^ii-- 7 8t:T«0t^ o 
fe?r0tT2TOj:t5^3 0#jt#b-*:bT5fe£ 
^^S-TSo M^t8mlOF;uxyttt 
a^at"S 0 bA-^vSr* h y ^:/|&*Ucg^ 2 1 
Omg (3 7%) <Di?;U^S±>'&*U^i/&(DffiJtib 
bT#<b*l>S 0 y^^fcbt ymt<Dm±l : ltfc 
So ^^^ir^^ih/^^/^I^^T-S^^ll 
TS^ £^£oT¥»T^S 0 

7t^(7) ! H-NMR (CDCl 3 ) : 6. 8 — 7. 
5 (m, 6, 3?*KH) ; 6. 9 2 (s, 2, j3 - 
H), 2. 27 (s, 6, CH 3 ) ; 1. 22-1. 4 



1 (m, 2 4, ^H^/K S i -CH 3 ) 0 

* Vm.<0 2 H-NMR (CDC 1 3 ) :6. 7—7. 6 
(m, 6. ^ftf£H) ; 6. 7 (s, 2, ./3~H) , 

2. 50 (s. 6, CH 3 ) ; 1. 1—1. 5 (m. 2 
4, SBH^/K S i -CH 3 ) o 

IV. ^ ^nir>-D : r a c-^^7xxyk>|JyHf 

* {1- (2-^a—4— y^n tvu^r^T 5 ^ 

IV. 1. J^y^^yisi/y/i—^x- (2-t^A- 
10 -4-^yynt>-^yf> (d5) 

-^^y^/uy^^A^»L7t2. SMigS^S 
4. 8ml^ 4 Ora 1 h^t Kn^-7^^2. 0 
g (11. 8mmo 1 ) C02-/^U-4— i V^n fc° 

yfyb4 (11. 3. #bs) ^mm^mm^T/^^ 
fi^x^ 0 t:T^Jjn l^ltc (D®&m &w$t b e> 

9 O^AD^i-So wCD^fe^g^r. 15mKDfh7t 
KD77MC1. 1 2g (5. 9mmo 1) ^^Vl^ 

co^fe^^b^p^y^WP^-rSo rtt^7X^_b 
20 {-a^bT^— ^/uT-aa&Mi-So ^--TvMBSrfla 

h y ^^xmm^ bTMETJ^^a-rSo £g 

®-TS^a^$:2 0 Og 0»y #^VU6 OT^nyh^ 

"774— tim-tZo 0. 5 7 g co^fflco^r^^b 4 

Sr. ^t^/>f^^7^ K (1 0 : 1) ^IMa 

u^m*m^xWcM^$£rz>o 1. 2 g co£^d5 

av^t^f^D7^K (10:2) £ 
fflV^TElK-fSo ifc^iiS i WHbTte4 4% T^LT 
SJ^bfc^r V^b 4 4r^Pt 1X6 1% XfcSo 
IV. 2 : rac-^f^7x^>!i;^ {1- 
30 ( 2 - 7< ^VU- 4 — < y^fn \?jV«i l/y?-;U) } is/Uzi 
^^-^n5-f K (D) 

3ml (8. 3 mm o 1 ) £r N 20mlcOv ? xf/Ux- 
"rMC 1 . 2 8g (2. 7 6mmol) OgEtfM^ d 5 
^^b7t^^Tyi/=f^#fflMT^MT^o< ^^JP 
b-?:bT-^^$r«iib}t#rSo *u^&\^m 
febyc^^^(^^3gb. ^jExtK^^^XcD 
SJETicfi^^loT^iL^LT^T^ 0m 1 <D 

40 IET^4 0t:XS^{-SoT^#b^:bT^{krr 
So r^fe(D*&^^r, 15ml^f l/y^D7-YK 
{^0. 6 2g (2. 6 6 mm o 1 ) CD vv^rr. r> A-*^ 

h 7 ^ c F^«^ii:^^{c- 7 8t:T^Jiai- 
S 0 r ^^^r 1 B#Pfl^HoT 0T:WjPMb^: LT5 

^ 2 ^m^w-^xm&xM¥£r% a ^<D^m^<Dwm^ 
^^icm^m^ \^xnmm^m^.^M^^x 

&MtZ>o 1. 05g (6 3% ) (Di^/^y±^ h/i- 
^>-T*J±J-rS {^^^(D^m o ico^ir^ft:^ 
2(7^^y^t^2 : 1 : 1 <Dm&Xm&&^K&(£t 
50 So ^-fe^<$^r h;^y/^artyrm 0 H Mt5 r 



(1 3) 
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m£t£U&VO<D !H-NMR (CDC 1 3 ) : 6. 4 — 
8. 2 (m, ^{^H. 0-H) ; 3. 1 (br, i~ 
Pr-CH) . 2. 55 (s. CH 3 ) . 2. 33 
(s. CH 3 ) ;2. 22 (s. CH 3 ) ; 1. 95 
(s. CH 3 ) ; 1. 13-1. 4 7 (m. i-Pr- 
CH 3 , S i -CH 3 ) o 

V. * nir^E : r ac-^yfy^y/Ut^ {l 
- {2-^^-A-^^^A^-jv) } 

V. 1, 2- (2-^^/^^v^/l-) -g&®? (el) 
14. 2g (0. 6 2mo 1 ) <D~T V V £A£2 5 0 m 
1 CO^^y-zHc^L-^LTl 1 8. 4g (0. 6 3 
m o 1 ) (D^^JV-^JV-m-t— h&WW-fZo 
118. 5g (0. 6 4mol) (D2-/fMy^ 

S^±T{C^^LT#^^3a^g^i (1 8 7g ) Sr^ 

[0 0 7 3] JDtK^^{-s ^Sc$3&, 3 3 5m 1 CO 
J — /^ctU^l 7 0ml M 2 OfT'l 3 9g £7>K 

oH(D#feT{-^i«cb^^^i ^^m^^xnmr 

T^gfel^J?#^£^jjPLT p Hftt^^SJT^ 1 *C 

g so 4 -ewkrza mm^^^^xnm^mmm 

^Cl 7 0 < C(C*nSftL. ^(DR^-^^e ia^aj£ 
n§ (14 0-14 5V0. ImmHg) c 
iR* : 9 6. Og (8 1% ) 0 

V. 2. 2- ^-^/^^vVU-) -^y/L— ^ 
K (e 2) 

96g (0. 5mol) C02- (o~^^V^) 
(el) 8 9g (0. 75mol) (OSOCl 2 t 

tmT-fztLX (i»*w) msttZo maco^-*^? 

5 0m 1 cq hyu^>-^3lH](^aajM^i:^^<o fflifc 
^filWiaot^Mt^ (1 0 3t/lmmH 

g) o 

IRS: 101. 7g (96%, 0. 48mol) Q 
V. 3. 2 4 - ^ 9vU- 1 is? J V 

(e3) 

101. 7g (0. 48mol) <D 2 - (2-*^;l"< 
u?^ K (e 2) 6 0 0m 
K7)h;uxy^i9 1g (1. 4 3mol)£>AlC 
1 3 ClJ0L^LTr(DS^^3. 5B#^^(-8 
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HC 1 {c£^LT^^£itr3 0 7kttffi§r-rtl j etv2 

5 0m\<D h;^>-xm&&th%m u ^ Lt-g(c l 

/cW«f@£:£&fn^N a HC0 3 7K^*5 ^T/N aCl? 
it»ULTMgS0 4 Tg^i-^o S3?J£J£IET 
^^^^Xjmm&m^^Z (78t/0. 2mm 
Hg) 0 

81g (97%. 0. 464mol) fl 
V. 4 . 2-3i^yU-4-^ f/U-^yfV (e4) 
11. lg (2 9 4 mm o 1) CON a B H 4 ^,210 
10 mKOfhyt Kn77y/^^y^ (2:1) 4n? 
3 4. lg (l96ramol) (?)2-^-4-yf 

/v- 1 ->r >-*v ^ (e3) ^iHi^^caajpu ^LT 

&7k<D±\c&%\ ^ LTjgHC 1 £8s2jp p HffiSr 1 

^-r^o ^— Ts\sxteft*&mL,tc.m^ —m^ttm 

*g£rN a HC0 3 CO^fa*^:fc<J;tfN a C 1 m&Xifc 

tarn® (3 6. 2 g ) *m<fm&Rj^(D^mmm 

20 [00 74] ^g^CT) 2 -Ji^A— 4 - ^ 1 — ( 

^-yy—jV&M^m^^^X^ 0. 7 5gCDp-hA^ 
CX^/U/^gg— Tk^Pfe^^fiETtC 7 0 0 m 1 CO hyum^ 

mmm^-^rMzM*) . t^x^m^m*^ 
M g so 4 -es^f^o mtemzTKf&z^LsXfm 

m*Wm~r^ (6 2t/0. 2mmHg) o 

25. 7g (83%. 162mmol) 0 
V. 5. i/J^/Ui/V/U}?* (2-^^-4-^^ 
30 /l~< ^T^) ( e 5 ) 

— ^rfyiCBuL i &mMl>fc2. 2m 

1 (65. 6mmol) 10. 4g (6 5. 5mm 
o 1) (D2~^JV- f^fV (e 4) M 
5 Om 1 coMtKv 1 h7t Kn77 ^^"CSSAP L,^ LT 5 
0tT2«#«« o ^M^Fflt^ 3. 9 
5 m 1 (DM e 2 S i C 1 2 £r<*#K^ 5 0ml (£>4fefc^ h 

KD77^^At^ttftV^L i^§:8B*f^ 
(DP^i^p-T^o rcojg^fe^l 5B#P^^U ®^l^r 

mzT^^^^xmm^n — ^icwmztt 

(n— ^if^ : CH 2 C 1 2 = 9 : 1) o 
i&S : 15. lg (6 3%, 4 1mm o 1 ) Q 
V. 6. rac-^f^!J;U-t^ {l- (2- 

2 ti^-i K (E) 

n-^fylcBuL i 3r*g$?Lfc2. 5M®^7. 6 
6ml (19. 16mmol) 50ml (Df h7t 
Ka^^>^T3. 5 7g (9. 58mmol) COMe 
50 2 S i (2>Et-4-Me-Ind) 2 (^MT« 



(1 4) 



WIS 5 ? 7 - 1 8 8 3 1 8 



25 

u Jtisxznm&yo&s o < c-eH^3«prajp*i-So 

IdBHB*** ^iib^LTS^i-^o 2. 2 3g (9. 
5 8mmo 1) (DZrCU Sri 5 0mlWCH 2 CI 
2 tBiS« Ltr - 7 StKftfltSo 

^SrtBib*Lr«WI*:Bfc<« Vfr^/n 
V (2 5: 1) T^MB e H«L^O. 1 8g (DyfV>'i?& 
coifel, (yy/^ir^5 : 1) tmbtlZo W&tto) 
1 /4 ^^{dSJ^b^r LX- 3 8tT^ftt, SI- 

o. lg (Dtmm&m&nz* «§:i»ttg;i 

VI. t< Pir^F : r ac-^f/^li^^ (1 

- (2, 4 - ^A- < ^T^/l") } vVl^-^A- 

VI. l. (±) - 2-^^-/1^-3- t Kn^> 

-3- {2- VMM -/nW-h (fl) 
1 5 0m 1 CO hA-^CX^^S 0mlWEt 2 OcDfpCO 
4 2g (645mmol) WZ n?:8 0-8 5t(cW 
U -&LT5 1. 6g (43 Ommo 1 ) <D 2 - hA~T 
yl/ _7 ; ^t Kio<ta : 6 2ml (5 5 7mmol) (V? 
u 2 - y ^A--"^ a SfcE^yUccX^vUfc (OjJI^ 

Id, J!feV^JSB«lS:8 0 — 8 5tt*8 O^FfltcMfiPL 
*LT*<0*a*S:8 5 < Ct s 2l*lfflt»^U J E: LT^ilL 

[0 0 7 5] 2 0 Og C07k/3 0m l COH 2 S0 4 Srtl 

XXIN a HC0 3 ^K^ctU^N a C 1 T?0*£tt#B<O 

^co^ic ^K%sr¥a»L*ut:^g«ya-rs do 

lt/lmraHg) o 
IRS: 8 6g (9 6%) 

VI, 2. y^/U (±) -2-^^-3- (2-hA- 
4)V) -yu^J-r-b (f 2) 

13 2ml (8 2 6mmo 1 ) MS i E t 3 £\ 80 
0ml COCH 2 C 12^*^8 6g (41 3mmo 1 ) CD 
jg _ t pn^vo^vvuf 1 {C^JjDf^o 10 2ml 
(8 2 6mmo 1) COBF 3 ^S:- 5— 1 0 

5-10 ^CO^iC^^^^JOT^o ^iTC 20^ 
PelCDSHd. ~<Dm^&fe#8BfrZ>« 2 2 0 m 1 <DN a 
HCO3 (pH3) T^JP*#«<^-> 

areas* u ssL^ttiMst^ d 2ot/i 

mmH g) o 

IRS: 58. 9g (74. 1% ) . 

VI. 3. (±) 3- (2- VMM 
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-yat°t^ (£3) 

3 8. 4 5g (2 0 0mmol) (Ox^f/Uf 2, 8 5 
0ml<D5% SfcffiNaOH*3<fcl58 5 0m l (DM e OH 
£4. 5S#IH3BS£U MeOHS:S*U £j&%QZm± 
l^U ^Ltx-f^aiiltl^Mg S0 4 "CI6*L-?rb 

-cs£B#ysi-s (107-10 9t:/KSiE) .. 

IRS : 3 1. 8g (89*) o 

VI. 4. (±) -2-7^^/^-3- (2- VMM 
-/□t 0 ^-^^ K (f 4) 
10 16. 0 4g (9 Ommo 1) 3^ 19. 6g 

(2 7 Ommo 1) COSOC 1 2 8 O^^^o 

m$rtZ 0 SOCl 2 *£j&Vo&hs\s^k 

IRS : 1 7. 7g (ffl c 

VI. 5. (±) -2, 4-v ? ;* i 3vM' (f 
5) 

3 6g (2 7 Ommo 1) CO A 1C1 3 ^ 5 0 m 1 CO 
h/uxyfti 7. 7g (9 0mmol) 

20 K f 4 JC % 2 0 #tcHo-CSS»n L-?: LT r <D&^%0& 8 

^i^tWHifflBU H 2 O. NaHCOa ®jS*5<tt^N 

aci»K"eas*u w»b-€rbT*B-ra (io9t 

/lmmHg) A^fclWovh^^-r-MtS 
(n-^^r^^/^^/^Tir^— h6 : 1, r F =0. 

4 4) 0 

IRS : 1 3. 7 5g (9 5. 4% ) o 

[0 0 7 6] SKI VL 1. —VI. 5. liSynth, Co 
mm. > 2 0 (1 9 9 0) 1 3 8 7 — 9 7 lZ&>Z<Dkm 

30 m^^mtz* 

VI. 6 . (±) -2, 4-*?*f*Mrs¥/ — (f 
6) 

3. 5 5g (9 3. 9mmo 1 ) CON a BH 4 ^ 15 
0mlOfh7t Kn77>'/^* r /^ A- (2:1)^ 
tlO. 0 3g (62. 6mmo 1 ) coy h V f 5l^[U 
^ottl^lcEotiSJjlltSo rcojg-g^&O 

7k/HC 1 p Hffi£r 1 i U 

as^ (?) «r«*u *a4fe«rEt 2 o-etttH^au^: 

40 LT«affi$9£:N a HCO3 igil£*3«fclW a C 1 m&Wt 
IRS : 10. 24g a 

VI. 7. 2, (f 7) 

10. 2 4g (6 2mmol) ^y^/-^f 6lrh 
/^y^)|RLt2 0mgCOp- h/l^Y/u^/M^ 
KTK^SrS^Hl-r^o rwS^ft&^fUS'Pic 2 . 5B$ 

(l3 3t/10mmHg)o 
IRS : 8. 6 3g (9 5% ) o 
50 VI. 8. (±) ^/^> V A— ^ - (2, 4- 



( 
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C^^/M^T^) (f 8) 

3 7. 4m 1 CO 1. (5 9. 8mm o 1) (On 
-BuL i/n—^^^-ffi*.*! 00ml(OEt 2 
O^fS. 6 3g (5 9. 8 mm o 1 ) COga^L^F i 7 lC 

iftS:. 3 0ml^Et 2 OW3. 86ml (29. 
9mm o 1) cOMe 2 S iCl 2 M*3>o< tJfiSJjDb^rL 

JaSb^LTg&gftlS::? v^r Y^^y^— t&M-f 6 (n 

-^y-ls :CH 2 Cl 2 = 9: 1, r F =0. 2 

9) o »77^iX3^-iiatUMeOHf 

M£iF H *ES-f So 

IRS: 1. 2 5g (1 2% ) 0 

VI. 9. rac-^f/^!i;K^ {1- (2, 

/^) } — S^U=a=- $J* — &9 »7 

4 K (F) 

1. 2 5g (3. 6 3mmol) <D* hSBfe^S f 
*2 0mlWfh7tKn77V«iifU 2. 9ml 
CO 2. (7. 2 6mmo 1 ) n-BuLi/n 
^>--®*£&fi»jn b^: LT r <D»g*i£::/* VcO 

[00 7 7] 0. 8 5g (3. 63mmol) WZrC 
1 4 £3 0ml (OCH 2 C 1 2 "fl^SSSBS-frSo — 1^ 

±oT4Mre#s 0 5% q 

X H-NMR (CDC 1 3 ) :6. 8 — 7. 

5 (m. 6 % 3£§8£H) ;6. 8 2 ( s % 2. jS - 

H) , 2. 3 (s. 6. CH 3 ) ; 2. 1 (s. 6. C 
H 3 ) ; 1. 30 (s, 6, Si -CH 3 ) o 

VII. £< ^nir^G : r a c — "f-jV-y D jV ^ — 
{1- (2-^A—4 -m^/l-r^x^^) } 

1. 3 cm 3 CO 1. 6Mggx-f;H4Me L i 
(2. 0 8mmo 1) 4 0 cm 3 <OE t 2 OfT* 

0. 2 6g ^^DtyA^-sottiSljnu 

n^b^e lt»b*«kb b^e lt*et»c#»s* 

So 5c*^«f«]E*bT0. 1 5g CO#^^S#e>tVfc 0 

VIII. ^^n-ir^Gir (Bu 3 NH) [B (C 

6 H 5 ) 4 3 k<oms& 

mi 

9S§ t (mg] 



1 5) ft$t¥-7- 1 8 8 3 1 8 
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0. 1 5g co^ ^ air >-G^r 2 5 cm 3 co h/i^^^T* 
0. 1 7 g CO (Bu 3 NH) [B (C 6 H 5 ) 4 ) ^0 

u ^brrcofflA^i o^m#t6o m<m&L,tc 

Sra^t-tt«-rS (Bu=^) o 

[0 0 7 8] iS?:Me=^f;K Et=xf;K Bu 
=^/K I n d — W V^/K 

10 glffiffJl 

ftfcLfcl 6 dm 3 Sl£»S:**-e79 
LTlOdm 3 co*R^^n fl^S^Ai-So 
[ 0 0 7 9 ] v~C\ 3 0cm 3 (O^ ^)VT;V\ J 
ls<T> h/UxygS (4 5mmo 1 cOA 1 {cffi^i"*. ¥ 
^tU^-an = 16) ?:S]DULT:^te 
3 0t"C15^WSo 

[0080] wtt^WfbT, 3. 3mg (0. 006 

mm o 1 ) co^^nir^B^r, 2 0 cm 3 (D^f/u7;i/ 
^ J ^ri^>-CO Wl^E^gSSfc (=3 0 mm o 1 COA 1 ) \Z. 

[0 08 1] -co^^cSi^{c*Ab^:bT^co 
«iaot7 0t:wM^» (4t/^) b^ 
Lti^^iaot 1 B#racor^7 
£ 0 2 0m 1 C0^< y^n^y-^COjiJjDiuiotl^ 

y v-^ffiTi^ait6 Q i. 4 4co7Ky^n t°u>- 

[0 0 8 2] t£oT«£^tt4 3 6kg (PP) /g 
30 (y^air^) XR3ffl-e&5o 

VN=168cm 3 /g; »^14 9. 6t ; II 
= 95% ; mmmm=88. 6% ; BD-0. 30 
g/cm 3 ; d 5 o = 2600/xm ; M w = 1 . 8X 
1 0 5 g/mo 1 ; Mw /M n =2. 2 Q 

[0 0 8 3] m&M2 — 1 1 

— ^^nir^coS (mg) 
40 - 

-nh(DM^<y' t—ZJt^. b^: bTtf y -e— JR*£ 

* i b-t bT^K y icov ^Tiwe 2 

[0084] 
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B 3.1 



0.8 2 



(1 6) 
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7 0 




1.10 




6 




A 
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3 0 




0. 2 5 




8 
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o . u 




7 n 




0. 5 0 
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2. 7 




5 0 




0.2 6 




1 0 




F 


3. 0 




7 0 




0.7 2 




1 1 
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in °. 








0 . 9 6 




















MM 


VN 


Hi j>S 


T T 

11 


mnntn 


t> JJ 


a so 


IVLw 




m 


[ctn 3 /g] 


I v-J 


ton 

L7bJ 


L/bJ 


[g/ cm 3 ] 




Tcr/mnl 1 

Lg/ mo i j 




2 


259 


151. 7 


;^$!Jae 




U. ZD 


oc.nn 


TKtR'J Ah 


✓IMMU At. 


3 


354 


1 CO /I 


y i. y 


Q1 

yi. D 


U. c*± 


DUU 


4 fi X 1 ft 5 


2. 2 


4 


409 


1 CO *7 

15Z. 7 


tkPJaE 


/KPJaE 






c c yin5 


9 4 


5 


131 


145. 1 


96. 0 


OO. U 


U. Jo 


ZUUU 


i o v i n 5 


9 1 


6 


215 


150. 1 






0. 15 


3000 






7 


352 


151.3 






mm 


mm 






8 


110 


148.8 


96.5 


92.8 


0. 25 


3500 


1.2 X10 5 


2. 1 


9 


215 


151.9 


96. 1 


88.0 


*«« 




2.6 X10 5 


2.3 


1 0 


123 


146.0 


94.9 


87.0 






1.2 X10 5 


2. 3 


1 1 


216 


152.5 
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0. 3 b a r07K*t>S^^3fe»J»A-r&o 
1. 0 0 k g(D/Ky^— ^#<b*v5a 
[0 0 8 5] VN= 7 6 cm 3 /g. fit&= 14 8. 9 
BD=0. 20g/cm 3 , d 50 =1 80 0Mm , 
M w =6. 2 X 1 0 4 g /m oKMw /M n = 2 . 
8 0 

Hfe^l 1 3 

LT1 0 dm 3 (Dmfcyv^U^&mATZo 
[0 0 8 6] #: V >T*HJ£^!lVI 1 1 5 2. 5 cm 3 COS 
JS»£ft (15mgW^ntVGI^BSt5) ^20 
cm 3 (Dh/^^^L^LTrco^^H^S^ 

»aoT70tlCllW«tt5o i^2 0mlW 

hy ^ tr^^*b*LT#y^— SrK^ias 

-T5o 0. 8 k g(OJKy ^u^Ulsft'fehtl&o 
[0 0 8 7] VN = 120cm 3 /g, 14 4. 

8 to 

jasgy 4 

gSL/c7 0 dm 3 S^^S^T^^^^^-^b^ 
LT4 0 dm 3 (D^^o tf Ix^^AfSo 
[0 0 8 8] ^ 180 cm 3 <D* f-jVT fV% / 



1/<D Yfr^l/Wfa (2 70 mm o 1 (DA 1 \C^~T^^ 

S:BaW»&r5o I^WTtTlO. 9g<7};**ti-i? 
30 I (3 Ommo 1 1 ) («ULT 1 5MIt 

6 r t k ct oT^HiSttftl-^c 
[0 0 8 9] ^>t^«$:M^AR LTS 
^fiwMl-ioti o^cora^s oX:<Dm^MS. 

So rc^4^^^ JE{C8 5g co^^l^^SriijgaKj 

{-aasw^-r^o z^f- 20mi^ y^n^v — /ws 

isy&&^LX#V^—*K&$mTZ>o 3. Ofi* 

40 -nTKy^— 3. 5kg«|^c 

[00 90] VN=2 26 cm 3 /g, M w =2. 3X 

1 0 5 g/mo 1 . M w /M n =1. 9 Q 
»ftW 1 5 

6 dm 3 S^Sr^^^^^aGi^U 
* LT, ^ffl^fb^* s Bte6^"C*3 ^Ltl00~l 

2 o^^tefflSr^rurv^ i o dm 3 ^yy>® 

[00 9 1] $S^<*^ra*r^V^ 2 b a r co^^w 
^<DEEA*5 <tU%Sffi^ ioT777 ^ffiftTl^^: 
50 ^< 0 ^<7>Bgrc^^S:5lHlllJS-rSo #:vvr\ 30 c 



< 



\ m 3 (n* s f-j\>T)V^/*r J frl'<n YjV^sWfc (=4 5m 

j mo i (da. i Kiffis-ra, «Hj*o»T*-ra*ufc5HF 

* 7 50g/mol) SrSaJtrr^o 
[0 0 9 2] S*£»rt«*S:8H*Tfc 1 5#*>IBH 3 0 

oBte/^*B*ssat»v^T5 b a rtiiwi-ra. - 

nirWfbT. 2. 3mg^^tyC^ 20cm 
3 coy ^nty(Oh/uxy»^ULtl 



7 ) ^B3¥ 7-18831 8 

32 

[0 0 9 3] 2 0m 1 ?M y^n^V — /UCO^JP 

(C ± oT^lh UT^ y -r— SrJtifl LtX^fflS 
-T^o 1. 3 kg (DtfV^U^tmbtlZo 
VN=5 4 2 cm 3 /g 0 



•y— ir, 43T— 



